Andrew Weinheimer, 6 Julie Haggerty 6 Li et al. (Reports, 18 April 2014, p. 292) proposed a unity nitrous acid (HONO) yield for reaction between nitrogen dioxide and the hydroperoxyl-water complex and suggested a substantial overestimation in HONO photolysis contribution to hydroxyl radical budget. Based on airborne observations of all parameters in this chemical system, we have determined an upper-limit HONO yield of 0.03 for the reaction.
T he hydroxyl radical (OH) is the most important oxidant in the atmosphere, affecting the steady-state concentrations and lifetimes of most gaseous pollutants (1). Ground-based field studies have demonstrated that nitrous acid (HONO) is an important or even a major OH precursor via its photolysis (2, 3). However, Li et al. (4) proposed a new HONO source through the reaction between nitrogen dioxide (NO 2 ) and the hydroperoxyl-water complex (HO 2 ·H 2 O) (R1A). Because this source mechanism consumes an HO 2 radical and NO 2 (defined as an internal mechanism), they suggested that HONO photolysis might not be an important net hydrogen oxide radical (HO x ) source, as previously believed.
Li et al. (4) presented some high-quality HONO observations in the residual layer (RL) during the morning hours, one of only a few airborne HONO measurements (4) (5) (6) . Decoupled from the ground surface emission and upper troposphere convection, the RL is an ideal environment to study the nighttime-to-daytime evolution of HONO chemistry within an air mass. High HONO concentration observed after sunrise,~150 parts per trillion (ppt), indicates a high HONO production rate in the air mass. Their model simulation suggested that an external HONO source, defined as HONO production from a mechanism without consuming HO x radicals and oxides of nitrogen (NO x = NO + NO 2 ), would lead to an overprediction of NO x concentration after sunrise, whereas the internal source based on reaction R1A well reproduced both HONO and NO x concentrations in the RL. The authors thus recommended the internal HONO source R1A over the external ones for sustaining the high HONO concentrations, with a HONO yield (a) of 1. However, there have been no reports of direct laboratory evidence suggesting HONO formation via reaction R1A, and the assumed a value of 1 seems unreasonably high.
We conducted HONO measurements on board National Science Foundation's National Center for Atmospheric Research (NSF/NCAR) C-130 research aircraft during the 2013 summer NOMADSS (Nitrogen, Oxidants, Mercury and Aerosol Distributions, Sources, and Sinks) field study. HONO was measured by two long-path absorption photometric (LPAP) systems (6, 7); NO and NO 2 were measured by a four-channel chemiluminescence instrument (8); HO 2 was measured by a chemical ionization mass spectrometer (9); and photolysis frequency of HONO, J HONO , was derived from light measurement by a scanning actinic flux spectroradiometer (10) . higher. Figure 1D compares the HONO photolytic loss rate and the upper limit for a hypothetical HONO formation rate from reaction R1A. The calculated HONO formation rate is at least 10 times greater than the observed HONO photolytic loss rate. This suggests that HONO contribution from reaction R1A as assumed by Li et al. (4) has been grossly overestimated since the photolytic loss is the dominant sink for HONO.
Indeed, an upper-limit a of 0.03 is calculated for reaction R1A through Eq. 1, assuming it is the sole source to counterbalance the HONO photolytic loss in the plume C (Fig. 1A) a ¼ ½HONO Â J HONO (14), and bromine nitrate from bromine oxide and NO 2 reactions (15).
Finally, HONO will remain an important net OH precursor, as demonstrated by many field studies (2, 3), because HONO formation from reaction R1A is negligible, with an a value lower than 0.03.
